PCM1 recruits Plk1 to the pericentriolar matrix to promote primary cilia disassembly before mitotic entry.
Primary cilia, which emanate from the cell surface, exhibit assembly and disassembly dynamics along the progression of the cell cycle. However, the mechanism that links ciliary dynamics and cell cycle regulation remains elusive. In the present study, we report that Polo-like kinase 1 (Plk1), one of the key cell cycle regulators, which regulate centrosome maturation, bipolar spindle assembly and cytokinesis, acts as a pivotal player that connects ciliary dynamics and cell cycle regulation. We found that the kinase activity of centrosome enriched Plk1 is required for primary cilia disassembly before mitotic entry, wherein Plk1 interacts with and activates histone deacetylase 6 (HDAC6) to promote ciliary deacetylation and resorption. Furthermore, we showed that pericentriolar material 1 (PCM1) acts upstream of Plk1 and recruits the kinase to pericentriolar matrix (PCM) in a dynein-dynactin complex-dependent manner. This process coincides with the primary cilia disassembly dynamics at the onset of mitosis, as depletion of PCM1 by shRNA dramatically disrupted the pericentriolar accumulation of Plk1. Notably, the interaction between PCM1 and Plk1 is phosphorylation dependent, and CDK1 functions as the priming kinase to facilitate the interaction. Our data suggest a mechanism whereby the recruitment of Plk1 to pericentriolar matrix by PCM1 plays a pivotal role in the regulation of primary cilia disassembly before mitotic entry. Thus, the regulation of ciliary dynamics and cell proliferation share some common regulators.